Mechanism inspired development of rationally designed dihydrofolate reductase inhibitors as anticancer agents.
On the basis of structural analysis of dihydrofolate reductase (DHFR) (cocrystallized separately with NADPH, dihydrofolate and NADPH, trimethoprim), compounds 2 and 3 were optimized for inhibition of DHFR. Appreciable tumor growth inhibitory activities of compounds 2 and 3 over 60 human tumor cell lines were recorded. Combination of syringaldehyde and indole moieties in these two compounds was rationalized by the synthesis of compounds 4-7, 10, and 11, which were found to have less tumor growth inhibitory activities than compounds 2 and 3. Further, UV-vis and NMR spectral investigations showed significant interactions of compounds 2 and 3 with DHFR and inhibition of its catalytic activity was observed in the presence of these compounds. Therefore, modification of trimethoprim, an antibacterial drug with no tumor growth inhibition, led to the development of compounds 2 and 3 having appreciable anticancer activities that seem to be due to inhibition of DHFR.